Detection and quantitation of recombinant granulocyte colony-stimulating factor charge isoforms: comparative analysis by cationic-exchange chromatography, isoelectric focusing gel electrophoresis, and peptide mapping.
Routine quantitation of recombinant human granulocyte colony-stimulating factor charge isoforms in the purified protein product requires development of a reliable analytical method. In this report, isoelectric focusing gel electrophoresis, peptide mapping, and cation-exchange high-performance liquid chromatography are compared and evaluated in the analysis of charge isomers that may be present in the recombinant factor. Due to a lack of sensitivity and reliability, isoelectric focusing gel electrophoresis and peptide mapping are not recommended. However, peptide mapping can distinguish aberrant peptides with differences in charges and provide separation for subsequent structural characterization. By this approach, an N-terminally blocked formylmethionyl species was identified to be the minor charge isoform in the purified preparations of recombinant human granulocyte colony-stimulating factor. In contrast to electrophoresis and peptide mapping, a strong cationic-exchange chromatographic procedure was found to be the most selective, sensitive, and reproducible analytical method. The sensitivity and reliability of the method were evaluated and validated using the formylmethionyl isoform and several deamidated analogs (Gln----Glu) made by site-directed mutagenesis. Recombinant human granulocyte colony-stimulating factor preparations contain a very low to undetectable level of the formylmethionine isoform and have no detectable deamidated isoforms.